SUMMARY

The treatment with the fermented mistletoe extract Iscador’ (ISC) was
evaluated as part of supportive care of surgically treated patients with
primary non-metastatic colorectal carcinoma (UICC stage I-1ll) in compa-
rison with a parallel control group without ISC in a multicenter, epide-
miological, observational cohort study in Germany and Switzerland. ISC
was given in addition to conventional adjuvant chemo- and/or radiothe-
rapy or passive aftercare, while the control group was treated with con-
ventional therapy or passive aftercare without ISC. In 804 (429 ISC and
375 control) evaluable patients from 26 centers, the majority of the base-
line characteristics, prognostic criteria, and therapy was sufficiently
balanced between the therapy groups. After a median follow up of 58 vs.
51 months, and a median ISC therapy duration of 52 months, the ISC-
group showed significantly fewer ADRs attributed to the conventional
therapy, fewer persistent disease and therapy related symptoms, better
functional condition, shorter need for hospitalization, and longer disea-
se-free survival than the parallel control group without ISC therapy. ISC
treatment was well tolerated and showed a beneficial role in the suppor-
tive care in primary non-metastatic colorectal carcinoma.

AIM OF THE STUDY

The present study was designed to evaluate the effectiveness and safety
of the mistletoe product Iscador(ISC), a fermented extract from Viscum
album L., administered subcutaneously 2-3 times per week as part of a
long-term supportive care in patients with surgically treated UICC stage
I-lIl primary non-metastatic colorectal carcinoma, followed by adjuvant
chemo- and/or radiotherapy, or passive aftercare.

STUDY DESIGN AND METHODS

Design: In a multicenter, controlled, epidemiological cohort study in
Germany and Switzerland, Iscador® (ISC) was applied in addition to con-
ventional adjuvant chemo- and/or radiotherapy, or passive aftercare.
The control group was treated with conventional therapy only. The study
was performed according to Good Epidemiological Practice (GEP) rules.
Unselected, chronologically ordered, standardized, anonymized data
from medical records meeting the pre-specified eligibility criteria were
documented until the last visit or death.

Outcome endpoints: The endpoints for effectiveness were number of
adverse drug reactions (ADR) related to the conventional chemo- or
radiotherapy, disease- and treatment-associated symptoms, general per-
formance (Karnofsky-Index), duration of hospitalization, and disease-
free survival (DFS) in the ISC-treated group as compared to the parallel
control group without ISC. Safety of the ISC-therapy was assessed by the
number of ISC-related ADRs.

Adjustment: All endpoint results were adjusted for baseline imbal-
ances, therapy regimen, and confounder effects. The pre-defined con-
founders used for adjusting were: age, gender, center group, non-
oncologic chronic diseases, tumor localization (colon, rectal, multiple),
tumor stage, post-surgical tumor staging (CR/NED vs. residual tumor),
chemotherapy, radiotherapy, duration of chemotherapy, and additional
supportive therapy with high-dose vitamins, minerals, and trace ele-
ments.

Test level: All statistical test were performed on a significance level of
o=0.05.
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In atotal of 804 evaluable patients (429 ISC and 375 control) from 26 centers,
the majority of the baseline charcteristics, prognostic criteria, and main ther-
apeutic measures was sufficiently balanced between the groups. The median
follow-up time was58 (ISC) vs. 51 months (control), the median therapy dura-
tion 52 months. All patients were surgically treated. The baseline demogra-
phy and prognostic factors are summarized in Table 1 and the treatment regi-
men s presented in Table 2.
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Table 1: Baseline characteristics of
demographic and prognostic criteria

RESULTS

Figure 1: ADRs by adjuvant chemo-and/or radiotherapy

Among the patients actually treated with chemo- and/or radiotherapy, signi-
ficantly fewer experienced ADR by the adjuvant therapy in the ISC group than
in the control group (19.1% vs. 48.3%, p<0.001). The multivariable adjusted
relative risk to develop such ADR during the therapy (estimated as odds ratio,
OR) was significantly lower in the ISC-group compared to the control group:
OR(95%Cl)=0.46 (0.28 0.77), p=0.003.

Figure 2: Disease and therapy related symptoms

Significantly fewer patients in the ISC than in the control group showed a per-
sistence of individual disease and therapy related symptoms adjusted for con-
founders after the end of therapy.

The adjusted “total symptom score” (TSS) revealed OR = 0.30, p<0.001.
Among the symptoms, particularly the gastrointestinal and CNS symptoms,
mucositis, as well as the TSS became consistently better in the ISC group
during and after the therapy.

Figure 3: Functional capacity assessment by Karnofsky-Index (KI)

At baseline, the Kl was lower in the ISC than in the control group (mean valu-
es 77.5% vs. 85.5%), indicating a significantly worse initial general condition
in the ISC group. During the therapy course, however, in the ISC group the KI
improved continuously and significantly up to a mean value of 93.7%
(p<0.001) at the end of therapy, while in the control group the mean value
slightly decreased after the 1st therapy cycle (mean 82.4 %) and returned to
the baseline value (mean 84.6 %) after the end of therapy; therefore no signi-
ficantimprovementwas seen in the control group.

Figure 4: Duration of hospitalization during therapy and follow-up

The multivariable adjusted mean (95% Cl) duration of hospitalization was
35.5 (30.3-40.8) days in the ISC group as compared with 41.2 (35.8-46.6)
days in the control group. Consequently, the ISC-treated patients needed on
average 5.7 days less hospitalization (p=0.015) than the control group.
Figure 5: Disease-free survival (DFS)

After multivariable adjusting for confounders by the Cox proportional
hazard regression method, the relative hazard to experience a first tumor-
related event (i.e. recurrence, distant metastasis, or death) during the thera-
py and follow-up period was significantly lower in the ISC group than in the
controls. The adjusted hazard ratio HR (95% Cl) = 0.68 (0.51 0.92), p=0.013,
indicates a longer disease-free period and improved survival in ISC-treated
patients than in controls, despite similar standard adjuvant therapy and sup-
portive care in both groups.

Table 2: Therapy and observation
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Fig. 1: Incidence of ADR associated with chemo- and/or
radiotherapy. Comparison of mistletoe vs. control group.

[ Koty e s

herapy
| Kamofsy-ndo e 15t
therapycyde
=

1 Kamotsynde i e
endoftherapy

Toterle

Mean, 95% CI Karnofsky-index %
1.3.3.5.9.58.5.59.%.%

belore

T T
Mistioe  Therapy group  Control

Fig. 3: Mean Karnofsky-index before, during and after the
adjuvant therapy course. Comparison of the mistletoe and the
control group.
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Fig. 5: Di free survival (DFS, multivari djusted) in UICC
stage Ill colorectal carcinoma patients who received supportive
adjuvant mistletoe treatment (green line), compared with the
control group without mistletoe (red dashed line).

SAFETY OF ISCADOR" THERAPY

Systemic ADRs attributed to the ISC therapy were documented in 10
patients (2.3%). In 5 cases (1.2 %) the ISC therapy was interrupted due to
systemic ADRs. Local ADRs at the injection site of mild to medium severi-
ty occurred in 100 patients (23.3%). Severe life-threatening or persisting
ADRs did not occur. Tumor enhancement was not observed.
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Fig. 2: Estimated risk of symptom persistence (multivariable
adjusted odds ratio) in the mistletoe group compared with the
control group after the end of therapy.
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Fig. 4: Mean duration of hospitalization during the study
observation period in the mistletoe treated group compared with
the control group without mistletoe (descriptive analysis).

DISCUSSION

The present study is the largest systematic comparative clinical data eva-
luation concerning the supportive mistletoe treatment in colorectal can-
cer ever performed. The results showed significantly fewer ADRs of the
conventional therapy in the ISC group as compared to the control group
without ISC, fewer disease- and therapy-related symptoms, and prolon-
gation of the disease-free survival (DFS).

Despite the limitation of a non-randomized study design, the potential
biases have been minimized by strict adherence to the GEP rules, unse-
lected eligible patient data, parallel control group, systematic data quali-
ty monitoring, multivariable adjusting for baseline imbalance and con-
founders, and a re-confirmation of the results in sensitivity analysis.
Based on these data, a prospective randomized clinical trial to confirm
these results is warranted.
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